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Effect of Whiskey on Atrial Vulnerability and "Holiday Heart"
TOBY R. ENGEL, MD, FACC, JERRY C. LUCK, MD
Philadelphia. Pennsylvania
Vulnerabilityto atrialfibrillation and flutter was ex-
amined in 11 alcohol abusers who did not have cardio-
myopathy or manifestheartfailure. Atrial extrastimu-
lation was done withrapidpacing (drive cycle length
500ms) to facilitate induction ofatrialvulnerability, seen
in four alcoholabusers.The remainingseven were re-
tested 30 minutesafterdrinking60 to 120ml of 86 proof
whiskey (ethanol blood levels were 49 to 101 mg/l00 ml
butpulmonarycapillarywedge pressure remained nor-
mal in all) andatrialfibrillation or flutter was induced
in three of thedrinkers.Threenondrinkers,sympto-
Cardiomyopathyin thesettingofchronicethanolingestion
is associatedwithconductiondisturbancesandarrhythmias
(1-6),especiallyatrialfibrillationand flutter. The"holiday
heart"syndromeis theonsetofatrialtachyarrhythmiasfter
a boutof alcoholabuse,in theabsenceof overtcardio-
myopathy orcongestiveheart failure (6). This implies a direct
arrhythmogeniceffectofethanolthatshouldbe avoidedby
thoseotherwiseat risk for atrialfibrillationor flutter, such
as patientswith valvularheartdisease.The evidencefor a
holidayheartsyndromeis mainlyan increasedincidenceof
paroxysmalatrialfibrillationand flutter onweekendsor
winterholidays.We investigatedthearrhythmogeniceffect
of ethanolby examiningvulnerabilityto atrial fibrillation
and flutter with theextrastimulustechniqueafter acute whis-
key ingestion.
Methods
Studypatients.Fourteenmen.aged43 to 75years.underwent
right atrialextrastimulationafterinformedwrittenconsent.to study
the effectsof whiskey.They were studiedin thepostabsorptive
state at least fivehalf-livesaftercardioactivedrugswere discon-
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matic with sinusbradycardiabut not inheartfailure,
were found not to be vulnerable toatrialfibrillation or
flutter, but flutter was induced in two of the three after
drinkingwhiskey. Whiskey did not alteratrialfunctional
refractoryperiods (mean± standarderrorof the mean
297± 14 to 290± 12ms) or widen the dispersion among
threedisparaterightatrialsites (57± 13 to 47± 12
ms), Thus, whiskey enhancedvulnerabilityto atrial fi-
brillationand flutter in patients withouteartfailure or
cardiomyopathy,substantiatingthe "holidayheart"
syndrome.
tinued.Elevenpatientswere habitualalcoholabusers,and seven
of thesepatientswere studiedbeforeand afterwhiskey.Fourof
the II had experiencedatrialfibrillationor flutterwhen drinking
alcohol. but were not givenwhiskey because initial extra-
stimulationresultedin atrialvulnerabilityor sustainedatrialfi-
bnllationor flutter(discussedlater). Fiveof the sevenwho were
givenwhiskeyhadpresentedwith aparoxysmofatnalfibrillation
or flutteraftera bout ofethanolingestionthat wastypicalof the
holidayheartsyndrome,withoutovertheartfailure,whiletheother
two patientsgave only a historyof palpitation.The remaining
threepatientswere notalcoholdrinkersand werestudiedfor syn-
copeand sinusbradycardia.Theyhad neitherpalpitationor re-
cordedparoxysmsof atnalfibrillationor flutter.TheirSInUS node
recoverytimeswere 1,300,1.500and 1,640ms, respectively.
None of the 14patientstudiedmanifestedheartfailure.val-
vulardiseaseorhypertension.One patienthadelectrocardiographic
evidenceof left ventricularhypertrophyand anotherhad ra-
diographicevidenceof cardiomegaly.None had electrocardio-
grams indicatingleft atrialenlargement.Echocardiogramsex-
cludedmitralstenosisand did notsuggestventricularenlargement.
but twopatientshad mild left atrialenlargement.None of the
alcoholabuserspresentingclinicallywith atrialfibrillationor flutter
manifestedcongestiveheartfailureduringthe arrhythmia.
Protocol.Pulmonarycapillarywedge pressureswere morn-
tored in the sevenalcoholabuserswho werelatergiven whiskey.
Right atnalstimulationwas performedwith useof the twodistal
polesof a quadripolarcatheter,fluoroscopicallypositionedat the
high lateralnghtatrium.Recordingsweremadefrom theproximal
pairwith filtersettingsof 30 to 500 Hz.using an Electronicsfor
Medicme VR-16 oscilloscopicrecorder.Single rectangular2 ms
twice-thresholdextrastimuliwere appliedIn 10 ms decrements
aftereightbeats of atrial drive at 500 mscyclelengths(120 beats
per min) until atrialvulnerabilityor refractorinesswas observed.
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Vulnerability to atrialf brillationor flutterwas diagnosed by more
than I second of disorganized atrial activity or more than three
depolarizations with cycle lengths of less than 250 ms, recorded
from the atrial leads after the applied extra beat(7-9). If sustained
atrialfibrillationdid not result, stimulation was repeated at two
additional right atrial sites.
Atrial vulnerability was not recorded in 10 of the 14 patients,
and these 10 drank either 60 ml (2 patients) or 120ml (8 patients)
of 86 proof whiskey (43%ethanol) in 30 minutes.Extrastimulauon
was repeated 30 minutes after the dnnk. Blood was then drawn
for determination of ethanol levels within 1 hour of the drink.
In nine patients, extrastimulation was done at two additional nght
atrial sites before and after the whiskey.
Atrial functional refractory period was defined as the shortest
interval achieved between the last driven beat and the extra beat.
Dispersionof refractorinesswas the difference betweenthe longest
and shortest refractory period.
Statistical comparisons were madeWith a pairedt test.
Results
Inductionofatrialfibrillationorflutter.Vulnerability
to atrialfibrillationor flutter wasdemonstratedin two of
the four alcoholabusersin the basalstate,and two had
sustainedfibrillation or flutter.Therefore,these patients were
not given whiskeyto drink. Five of the 10 patientsnot
vulnerablein the basalstatehad atrialfibrillationor flutter
inducedafterwhiskey(Fig. I): two of five withholiday
heartsyndromehad atrialfibrillationinducedonly after
whiskey;an alcoholabuserwith palpitationand two non-
drinkershad atrial flutterinducedafterwhiskey.
Ethanollevels.Theseaveraged(± standardeviation)
72 ± 8 mg/lOO ml (range49 to 101)-71mg/lOO ml in
vulnerablepatientsand 77mg/lOO ml in thosenot vulner-
able.Ethanollevelswereonly82 and 83mg/lOO ml in the
two inwhom holidayheartsyndromewas replicated,and
50 and 68mg/iOO ml whenatrial flutter wasinducedin the
nondrinkers.Pulmonarycapillarywedgepressurewas nor-
mal in allsevendrinkersbeforewhiskey(6 to 13 mm Hg)
and did notchangeafterwhiskey.
Atrialrefractoriness.Whiskeydid notsignificantlyal-
ter atrialrefractoriness(Fig. 2). Highrightatrialfunctional
refractoryperiodaveraged297 ± 14 ms (standarderrorof
the mean)beforeand 290 ± 12 ms afterwhiskey(proba-
bility[p] = notsignificant[NS]). However,refractorype-
riods wereshortenedby morethan 10ms in four of five
vulnerablepatients(average20 ms); therefractoryperiods
were notshortenedin thosewho were notvulnerable.Dis-
persionoffunctionalrefractoryperiodwas notwidenedby
whiskey(57 ± 13 ms beforeand 47 ± 12 ms aftercon-
sumption,p = NS). Dispersionwidenedin only three pa-
tientsand,in fact, wasnarrowedby whiskeyin four of the
five patientsvulnerableto atrialfibrillationor flutter. In
theselatterfour vulnerablepatients,vulnerabilitywas seen
at the sites with theshortestrefractoryperiods.
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FigureI. The results of atrialextrastImulation(baSIC stimulus cycle length
of 500 ms)(verticallines)in 14patients. In the basal state. atrial fibrillation
(wigglylines)or flutter(jaggedlines) was induced byextrastimuli(vertical
lines withshortcoupling)in four alcohol abusers and was sustained in
two. These patients were not given a drink. In the remaining 10 patients
arrhythmiaswere notinduced.and these patients were given whiskey.
Afterwhiskey,Sof these 10 had atrial fibrillation or flutter mduced, which
was sustained10 2. The first II patients depicted had" olidayheart"
syndrome.or at leastpalpitationwhen drinking. The last panents were not
alcohol abusers and had sinusbradycardia
Discussion
We used whiskeyto facilitateinductionof atrial fibril-
lationand flutterby extrastimulationin 10patientsfree of
manifestheartfailure.In threeof sevenalcoholabusers,
theholidayheartsyndromewasreplicated.Failuretoinduce
thesyndromein theremainingfourcouldreflect the useof
nonintoxicatingdoses. Two of threepatientswith SInUS
bradycardiahad atrial flutterinducedonly afterwhiskey.
Mechanismof theatrialarrhythmias.Arrhythmiasare
frequentin patientswith alcoholiccardiomyopathy(3,4),
but arepresumablycausedby structuraldamage.Our pa-
tients did not haveclinicalevidenceof cardiomyopathy,
valvularheartdiseaseor congestiveheartfailure,and left
atrial size wasgenerallynormal.We cannotexcludepre-
clinicalmyocardialdysfunctionin ouralcoholabusers,but
whiskeycausedno clinicalor hemodynamichange,and a
directarrhythmogeniceffectof theethanolis suggested.
Arrhythmiasfrom ethanolmight be attributedto focal
intramyocardial(10) or adrenal(II) releaseof catechol-
amines,nonuniformautonomicnervoussystemdischarge
or electrophysiologiceffectsof themetaboliteacetaldehyde
(10). Acetaldehydewas unlikelyto haveaffectedour pa-
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vulnerablepatients.Althoughthissuggeststhatvulnerability
to atrial fibrillation and flutter in thesettingof ethanolis
notcausedby nonuniformchangesin refractoriness.insuf-
ficient atrial sites might have beent sted.Alternatively.
focalconductionabnormalitiescausedbyethanolcouldhave
facilitatedreentry.We did notmeasureconduction,but
Gould andco-workers(12) found thatethanolprolonged
intraatrialconduction.
In summary. a drinkof whiskeyfacilitatedthe demon-
stration ofvulnerabilityto atrialfibrillationand flutter in
some alcohol abusers freeof manifestcardiomyopathyand
in somenondrinkerswithbradycardia.Holidayheart syn-
drome wasreplicatedby a small dose ofwhiskey.The
mechanismwas notdelineated,but theseobservationssug-
gest that perhaps social dosesfethanolcan beharmfulto
those at risk for atrial fibrillation or flutter, as in thepresenc
of sinus node orvalvulardisease.
Figure2. High rightatnal(HiRA) functionalrefractorypenods(upper
lines)and dispersionoffunctionalrefractoryperiods(lowerlines)at three
disparaterightatrial(RA) sites.All weremeasuredat a500ms drivecycle
length.The fivepatientswithatnalvulnerabilityafterwhiskeyaredepicted
by thedashedlines.High rightatnalfunctionalrefractorypenodsaveraged
297 ± 44 ms (mean ± standarderrorofthemean)beforeand 290 ± 12
ms afterwhiskey.Whiskeydid notwidendispersion,whichaveraged57
± 13 ms beforeand 47 ± 12 ms afterthe drink. Inductionof atnal
fibrillationor flutterwas generallyassociatedwith abbreviatedrefracto-
nnessafterwhiskey,but With lessdispersionof refractoriness
tientsbecauseextrastimulationwas performedshortly after
whiskeyingestion.
Role of atrialrefractoriness.Dispersionof atrial re-
fractorinesswas notwidenedby ethanol.Gouldet al. (12)
and we found noabbreviationof refractoryperiods.We
found thatvulnerabilityto atrialfibrillationor flutterseemed
to beassociatedwith abbreviatedrefractoriness,but not at
the vulnerablesites with theshortestrefractoryperiods.
Thus,dispersionofrefractorinessactuallynarrowedin most
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